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PROVISIONAL SPECIFICATION. : 

Improvements in Apparatus used in Air-lift Pumps. 

I, Rojjeut Stirling, of The Anchorage, Dormana Park, in the County of 
Surrey, Engineer, do hereby declare the nature of this invention to be n 8 

follows: — 

Tim invention relates to that part of the apparatus oaed in the air-lift pump 
a Known as the foot piece by_ which the mixture oi liquid and- compressed' air is 
obtained tu start and maintain the discharge oi liquid. 

The object of the invention is to obtain an intimate mixture of the liquid and 
the compressed «ir, and at the anine time to utilise to the best advantage the 
available head of the ba lancing cuiumii of the liquid, and the energy of the nW 
10 of the cuuipre**e<l air used to rediYce the upecific gravity of the discharge column. 
Iii apparatus ot the air-lift type, that ib to eaj in apparatus in which the 
rui.-Miig of the liquid depeudb on fhe aeration of the liquid ju the discharge 
column, it Iim.i been proposed to use a restricted inlet oi ; nO*zle for the admission 
of hqiud nitii the discharge pipe, an air uilet nbove or below the nozzle adapted 
to impart velocity to the liquid and mingle therewith, and a throat through 
which the niiuglecl liquid and air must pass on their way to tie discharge pipe. 
It has also heeu proposed to provide a separate inlet for" admission of air to the 
discharge pine immediately above the delivery cone through which the mixture 
of liquid and air enters the dia charge pipe. 

Apparatus made in accordance witi my invention consists of an nnuulnr 
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cones and a delivery cone, through which the mingled liquid and air iuu,r pn°s 
on their war to the discharge pipe. I provide air outlets from the annular 
chamber to the discharge pipe at the upper end of the delivery cone to facilitate 
starting, but the air supply to these inlets. is not obtained from a separate inlet, 
but from the iame inlet that supplies the chamber containing the cones, so thut 
after starting the air supply automatically ceases to enter above the delivery 
cone, and enters with the liquid mixing cone ox cones, the pressure at these 
points being less than at the inlets above the delivery cone. 

In discharge pipes oi large diameter I may use a group of surh cumbiuatinu 
of nozzle* and couea as described m preference to a sinple combination of larger 
size, so as to obtain a more intimate mixture of the liquid and completed air. 

In aar lift apparatus in which the air supply pipe is curried within the dis- 
charge pipe the air supply inlet to the Combination or group of combinations of 
nozzle and cones may be eccentrically or centrally dUposecT. 
[Price 6<i.] 
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Iteterrinp io the dia^ianu filed heiewiili: — , 

!■')»■• J m a .^ninn -bun in-- an arrangement wui. a cuulm jnat iutt villi air iuld> ":'!■' 
m the mixing < oho. ^ 
Kiir. i* .t wti'm .-liewir,- .in ninuiftwueiu with , m - ((i , ll01(! delinked niixiii" i 

, ' 0lt f'. > - . C 5 $ 

l ifT- :r ih ,i -H-ti.;)' ■lif^iu^ jii ;i:r.iur:v)1ieij( nf :n'i mlt'l. hmi: teilllal ail 

pint- when ouly <nie cuuibimilirni i- u-ed. With m nrr ih;:n two nmibina- i 
lion.-" <l;p air in Id would be in ;he oenbe. 

l '» KiV. 1 t !if iui-jrp pipe „ iv pnn h'ctl wii j, : i liumd mbM nozzle & and # 
I ul^uZar mixing <nr.e r t.munjo- 0I . ;\ T uinl;i] chamber (i within tlie d^rb.ir<*e \Q f-i 
P'i.e //. Air js admitted to the chamber rl by inlet Iwlos .\ Tlic upper end of A* 
(he nnyiiiy rlmmljiM i* flnrpil. fonmu<> a delivery roue, and i> provided irith ■ 
Im:1i.s / v h if h j:oiw air hi i>;»ns ..'ir:)p. 1 J e i\nm;lai eltuiiihpr r/ to delivery 
n;U (/. The mi.viuy clminbcr r i« puivided >\illi hole> /y »/ through which fur 
pa from the cbumbei </ between the noxxle /, and mixing i uiie c ; /) is n vent 15 

In use iii r i> admitted In the i lumili^ d and pa>-in^ "tlnou-h the hole-, / 
ariiUe.N t lie milium of liquid standing in the deliver pipe a above' the chamber rf 
^niMUflf the liquid to flow upwards. After Hie upward flow 0 f liquid and air iu 
the diM-lmi^ pipe. ha> been started, liquid will Hon* tlnouji-b tlie nozzle U to the 
nuxiu- chmnhev The pressure in the nn.\ii)- chtmiher will consequently f;ill SO 
.in., air will ..liter (be mixinp ■< -ham her bv-the boles q ,/ nnd vent A cftusiuy the ; S 
1ji|iikI U> flow steadily up (hnui/rli Uie discharge pipe. ■)« 
In the form -du-vu ,„ 1',^. 2 i«u miNin^ ( -nne> nud r.i nnd two vent?,* /; and /i 1 ^ 
:.re -hewn' In ih» h,de> nt (lie utixino obruv.ber niav sometimes be chs- *' 

|;eirx« ( ] «-|[]|. 

Iii tUr fonn U,ewn in J tb»- no^le /. aud mixinp cone are fonucd in 

<Mi« » „), a ryj.ndn, al t - ; i,iii ? / :»nd air is iulmitlcd t« therhamhev bv a pipe I- 
V ^u } r xbvwftU ,1.,, ..Inunbpr, <,p R!l at the boftmu Ami provided *ith holes m m 
wjtlui. the i'IciimIipi'. 

Daied ibi- MH h i|. t y »t Jamurv. 1 01$. 

. ^ ^MEArBrUX. KT.-TJ.S \ PHYUR. 
1 1) A 7'*, f'hftnrei-y I.:ine. London. London. W C 2. 
C'li'U tKKfil X'atVuV AffMits. 
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COMPJ.KTK JSl'Ei.-n'rrAlIOy. 
ImprovemeTits in Apparatus used in Air-lift Pumps. 35 

1. Hom.cj Suk^n,, „| I| lt . Audi.o^if, I)ciman> Park, j u th P County of 
■ ,in, ' v ' J.»friu*t»i\ beu-by declare the uauuo ni 1)u> invention mid in wliat 
JM.u.nrr I In: -:.»ie t , i„ be jifi forilieil, tu be p«i-lirul:irlv de^-ribed and ;»Sverhiu«d 
in .niil -y rhr f<ill«wi i:^- -uitomoul : — 

Tins invHi.iio,, r«lal« ti. that pt)it uf the appa.ali.s used in rhe air-lift pimip 40 
known «s th* Mot m C1 - € l,y Hi, mixture (J f liquid ^oniprewed ii r f, 

oi.tauied t; ( : ,„d inumtain the difchmye a; liquid. 

'Hip «l.je,-t - S J: the iuvenUon i., In obtain an Ultimate mixture of the liquid 
■V." - j'ii-. ^'<! :jt the vnuie lime ui utilise to the be^t adv Gn Le 

« ( ;ressoie due to .he head ot liqujd in wlu,l, ,he foot pi.ee is submer ff ed aiul 45 
lb.- vn.-ru-y the hW of i be rompre.^ed. ... , ., M >id )P d b 
;, j h ; u ;: 1 ' i ;; n ; , ) ! ,;> li C,f llje type thai i, „\. ( y apjuuntu, in whicj, the 

t(l 'M- i!h- d.^ l MI ,, , )1]lv . ;1U ;llJ IllIf( ;()mve w . |;eImv lhp u< 
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tu lllM , :ul vel.K-iiv io >he liquid ami uuugle therewith, am a ll.roat through 
h I ,h, .mugU-l liquid ,m lU f 11 ' Wi, - V \° ^.^h*^ P*P*- 

, U ,.iu P Ul t, provide a separate n.let tor adun.su,,. „ an tu (he 

,Vw pip, immediately a hove the dehven run, through wh.cli the mixture 

I ■ h^MiU-r il* dimming chamber, a mtneted udet or no«le 
. M ;;am) , C |e>i,*l quantity of liquid, a yiolouged mmug chamber 

J , \>r »ir i,,UM* di<poJ in length terminating m » tapered oriftce . 
.,. ; l, t -,,alu,- i.s a .Wivrrv cone, or alternately cue oi more mixing 

10 ; , ; . ,.,, ,] „. h«m.M*v a, mixing cones and « delivery cone, through which 
( , ( , :UMi ;ul im ,, t pa,> on iheir way to the discharge pipe. I may 
. , ,rmu <h*. debuting ch«»»<r, to the d ischarge We •« the 

' ' <lt ihr d,d,v,rv coae (u facilitate starting, but the -m ■NUj.pl> to these 
t : ; , "lined fn»» a ,ep«race ».j.t. but from the *am« iu)et that supply 
1 /^nibuli..'. rlwiuber containing the mixing chamber or mixing couea, M 

, f • ulinj: the air .apply u«&malioally cea.es to . entei the (Uncharge pipe 
I, . . .MM- emfoi Die delivery con*, and enter* with the hqmd the Rising 
. ,,.J m, 'one, the pre.suro at the* points being les* than at the inlets ftWe the 
, 0 ,1,1. vow ,-o.ie*. The an supply la the dutrilmtiug chamber u disposed be w 
li-e Wei M th* hoi*, (a- outlets from- the distributing chamber to the misitte 
, han.Wi or mixing cone* so that the an cannot escape l>y the upper boles and 
leave ih« h»««r holes j submerged. . 

In diM-lHane pipe., nt larger diameter I may use n g roup of such combination 
o; .,, „..«*lc* and rones eccentrically or centrally di^ed within the distributing 
. lumber in preference to a siiitffe combination of larger sue as described « as 
lo divide the flow into several stream- and thus obtain a more intimate mixture 
ul (hp liquid and compressed air. ■ , -*i ■ *i j- 

1„ air lift appniatu* in w'fiich the *ii supply pipe is rorned «-ithm the di«- 
■»0 < liar-e pipe M»e air supplv inlet to the combination oryioap of combination* of 
nozzle and <-mi«'> mav be eCceivti M allv or centrally disposed. 
ItofeiTini? t« the dinpram filed with the provisional specification. 
Kin- | M a. section of a foot pure jdiowiug air inlets in the miNing chamber. 
J.-i^ ^ - t> o ,^-tiort or a foot piece ahoM-hig one or more detached mining cone^. 
I'il. -\ i« a -eclion of n foot piece shovin- the nir supply pipe di-po-sed withm_ 
'lie dUcharge pipe. 

l->. 4 filed herewith a Mnalar view to 1> »? 3- 

In Fi» I the dischai'ce pipe « i« provided with a liquid uilet nozzle b and 
a tuhuhu- mixing cone r tovmiup a dwtribntingr chamhev d withitt the discharge 

40 Pipe «- Air is admitted to the chamber d by inlet hoUs c l>e upper end of 
lUe nu S ii. K chaiubel i>. fi-rcd. tormina a delivery cone, and ,* proyjc Ud « th 
hnlen / which permit air to paaa from the il^tnbuting chamber d to the delneiy 
luhP n to fadlhatv >tnrti«g. The mixin* chamber r » provided rfith holes 9 V 
lh,ou-h \vhich aiv passes tiom the dMritmting chamber J into the mixing 

4o (r>ne //. is a vent bv winch air also eutew the uiixi-ng coue. lhe cliachar« 
pipe «' iv adapted t» be placed within n pipe uot sheu-n and air Mipphed to the 
annular .-space helv/eeii the pipe- in a well known manner. 

I„ use Mr i< admitted to the di^ributinfr chamber rf and pawmg through t ie 
hole, / aerates the column of linv.id standing in the de.Hyery pipe c r above the 

50 distiibiUing chambPr rf." causing the liquid to flaw upward*. Af e. ■ t he raid 
iW of liquid and oil in the discharge pipe has been Parted, liquid * ill flow 
(hruuffh the no»le h to the miKiug cbam »er c l ie pressure m the ui«»w 
chamber «ill ronseonmtly fall and air will cater the nnsing chan.be In he 
l,ol^ y tf. and vmit h reusing the mixture to flow .steadily up though the 

" ,U tX± .hewn in I*. 2 two mixing cones c and S aud two vents fc and A> 
ai-tt shftwn. Tn tin* cos* holes in thu mising (hambev may he dispensed mtli. 
More thau two uiisiDg cones may be lued it desired. 



24 Jul - - 2003 16:55 J A KEMP & CO No - 4928 P. 6/23 

4 122,278 



LO 



15 



In the form ahon-n in Furs. 3 * 4 th e hu/zIp /, iU .d ,„i. x i, lf (;0ne foi . mei) in 
one. with : , pyhntlnciil cnsu.- , ; ,„ f | :„> i., admined to l l» e .huH,,^ .Innnbu t < 
bv u pipe k passing throng th, rhn^W. uj.tn :it (ho |„mom and p.uWd.d 
Willi holes /// i/i u-itluu the fli anther. r 

Th«-c hul rt > hi* preferably dispel il„> ] lM - P | „f t j ;e vrur /, ;|v ^ ■ 

*iif. 4 so th;U the .1U- c:i h ;i nl' eM-u J?f In upper h ( ,]„ and U ilVl . lh , 5 
submei.wd. Mum .,i.e . -«.iu1>ii,.iti«.i. n. a„d uu.vinj, nine <:n, lie uvd 

it desired. 

Uaviuji- iioxv jmrlH-ulurly described «»d n^erniined Hie m l(l ,re of mv .said 
invention and iu whnt Human. (»» «uue i. to h* perfumed, I declare th . lt 
"lint I claim m:— 

1. In air lift pumps a W piece roiuiii-wiu- o diatnlmtn^ ,-lnunUi- n ,„ixih U 
dumber or miNm- roues wit hm »ai.l cipher, a ie,trkted iiumd inlet "or iWe 
drsp^ed axial v of SaU l Imxing (:h;imlie r or wisi Co ^ f , 
an to the d J& nlmtmg chamber ond thence tu tbe uiixii/jr chamber 

«rS'.r, .* f el ;. vei ^. c 7 e thl, >!'ffl' - hick the uiiu^d l iq 5id ami «ir ,,,t pl 
on then- way to the ditchfiTjra pipe. v 

2. A foot^niece a* claimed in Claim 1 <h;u;><: tended in that the air Mipplv pipe 
di,,.o,ed ,-itfnu the d*«li:»i». pipe, n,s*e> int.. tbe di,tvifcmiu K clieiifir? * 1 

3. A foot piece as claimed in Clnim J and _> further char^lemed iu thnt the 
an- uilets f„ m the *,r m. PP lr pip. to lh. di.hibut^ chamber I I he 
inlets from the (hstnlnitn^ chamber to tile mixing chamber. 

tl.nl' bn/.?n, P1CCe °f . cl | ai ? ,e ' 1 , , » .[Hewlij.jr claims f, lr thei i:l.„r:i<.trused m 
ittrtiiy P1 ° V J " C " PI,€t e,Ul 0t f7,P l " facilitate 

Milutn^iXT'l fm, 5 n 1 ail *.Jj ft <t>.iHrrn,.(ed arranged and adapted for , Wfc 

substantial^ ns de*m1*d m »th reference to ih<>. na-ompimyiuis drnwili^s. 

Dated this 53rd day of July, J913. 

»0 A t'2, Cliaiicery Lnne, Loudmi, \V.(.\ 2 
Cliai-tered Pntent Agents' 
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